1. The title is: Effect of National Implementation of Utstein Ten-step Cardiopulmonary Resuscitation Programs on Outcomes of Out-ofHospital Cardiac Arrest: A Ten-Year Observational Study
The title refers to an Utstein meeting in 2015. The purpose of this meeting was to improve survival from Out-of-Hospital Cardiac Arrest and it came out with commended best practises including the socalled Ten Steps to improve cardiac arrest survival. Furthermore, this paper is now referred to as the Global Resuscitation Alliance recommendations on Ten Steps to improve Outcome from Out-ofHospital Cardiac Arrest. Therefor is seems more relevant to use the following title: Effect of National Implementation of Utstein Recommendation from the Global Resuscitation Alliance on Ten Steps to improve Outcomes from Out-of-Hospital Cardiac Arrest: A Ten-Year Observational Study This will lead to similar changes throughout the manuscript and a short additional description of the Global Resuscitation Alliance.
2. The publication relates outcome to the implementation of some of the ten steps. Some of these steps can be fully or partially implemented and until now there are defined no common tool for assessing the individual steps. This is mentioned in the strengths and limitation. I would like the authors to elaborate on the lack of common assessment tool and a need for that for future benchmarking with this study.
3. Please comment on the increased number of cardiac arrest in the study period and the potential effect it might have on the interpretations of the results. Please estimate the incidence of CA per 100.000 population and the temporal trends 4. Please comment on the figure 3 showing a higher survival rated for discharge than prehospital ROSC. Page 3 5. Line 8: "public CPR programs". The right wording is probably "community CPR programs" 6. Line 12 it says: However, it is unclear whether UTIS programs are associated with better outcomes or not. The reason for this to be unclear is that it has never been investigated. I suggest you use the term: However, it has not been documented whether UTIS…. 7. Line 19: " excluding patients collapsed in ambulance..". The right term is probably cardiac arrest witnessed by ambulance personnel" as this includes cases with CA at scene or in the ambulance. Please note consistency throughout the manuscript. 18. Line 17-23. I would prefer a more precise conclusion so that it can be read and understood without reading the whole paper.
19. References. I suggest that you include the national study by Wissenberg et al from JAMA 2013 (http://jamanetwork.com/journals/jama/fullarticle/1745678 ) This study used a similar methodology and found a doubling in survival from OHCA and related the improvement to various national initiatives. However, they did not do it as detailed as this publication and did not relate the changes to the ten steps that were not recommend until 2015.
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GENERAL COMMENTS
Thank you for the opportunity to review this manuscript, which reports on a study to show that national implementation of the Utstein ten-step implementation strategy programs was associated with better out-of-hospital cardiac arrest (OHCA) outcomes in Korea. This well written before-and after-intervention study was based on patients from the Korean registry. However, several issues have to be addressed by the authors.
Major issue: 1. As mentioned in the discussion, based on the Utstein criteria, the subjects of study should be limited to patients with witnessed, presumed cardiac etiology, and initial shockable rhythm after OHCA to evaluate outcomes trends after OHCA by year.
2. Many confounders would influence the outcomes. Particularly, the change of CPR guidelines is crucial. Therefore, I suggest that the CPR guidelines by year should be put into an analyzed model (multivariable logistic regression model). Moreover, in-hospital medication should be also considered to establish an analyzed model. 2) Page 11, line 10 to line 13; In the sentence "proportion of women and elderly patients…" "elderly patients" may be only patients aged >80 years. The words "as well as shorter response time interval (4 min)" may be correctively "as well as shorter response time interval (<4 min)." 3) Page, line 18; Last phrase "and were correlated with better outcomes" should be deleted, because no results of relationship between variables and outcomes were shown in the Table 3 . 4) Page 13, line 20; "wase" may be "was," simply typographic error. General comments: This is a new and large national study of OHCA showing significantly improved outcome within a decade. The study also relates the improved outcome to various initiatives launched nationally in South Korea and use the newly introduced recommendations from an Utstein meeting in 2015 to assess the impact of introducing the strategy of the ten steps to improve outcome. It is a descriptive study comparing outcome in periods before and after implementation, however, these are national data, a very large population and also one of few national publications showing nearly a doubling in outcome. The study is original as it is the first study to related outcome to the commended ten steps from the Global Resuscitation Alliance and Resuscitation Academy. The effect of implementing the ten steps has never been investigated in one major study. The recommendations are based upon experts" opinions on best practices. Therefor this study is interesting, though it is not a randomized controlled study. The Utstein Implementation Meeting was held in 2015 in Stavanger, Norway to discuss ways to implement scientific recommendations at the community level. From this meeting, the ten programs and ten actions for improving outcomes after OHCA were agreed as core public health CPR programs, The Utstein Ten-step Implementation Strategy (UTIS). The UTIS recommended the followings steps derived from expert consensus: 1) Cardiac arrest registry, 2) Telephone CPR, 3) High-performance CPR, 4) Rapid dispatch, 5) Measurement of professional resuscitation, 6) Automatic external defibrillator (AED) program for first responders, 7) Smart technologies for CPR and AED use, 8) Mandatory training for CPR and AED, 9) Accountability, and 10) Culture of excellence. The UTIS was agreed and accepted by the Global Resuscitation Alliance, a new international collaborating organizations for facilitating and implementing the UTIS to the communities, in the following meeting during the EMS 2016 in Copenhagen.
VERSION 1 -AUTHOR RESPONSE
2. The publication relates outcome to the implementation of some of the ten steps. Some of these steps can be fully or partially implemented and until now there are defined no common tool for assessing the individual steps. This is mentioned in the strengths and limitation. I would like the authors to elaborate on the lack of common assessment tool and a need for that for future benchmarking with this study. (Answer) Thanks for comments. We added the limitation in the Strength and limitation as follows.
(Strength and limitation) The degree of implementation or real change by implementation were not fully measured. This might be related with measurement bias. This study relates outcome to the implementation of some of the ten steps. Some of these steps can be fully or partially implemented and until now there are defined no common tool for assessing the individual steps.
3. Please comment on the increased number of cardiac arrest in the study period and the potential effect it might have on the interpretations of the results. Please estimate the incidence of CA per 100.000 population and the temporal trends (Answer) Yes. We added the crude incidence rates per 100000 of each year in the Methods and Results section as follows.
(Methods) We estimated the crude incidence rates (IRs) for 100,000 population of each year. The IRs were calculated from the total number of OHCA with all causes in all gender/ age group divided by the total number of population multiplying 100,000. (Results) The crude incidence rates per 100,000 were 18.2 in 2006 and 41.1 in 2015, respectively.
4. Please comment on the figure 3 showing a higher survival rated for discharge than prehospital ROSC.
(Answer) Thanks for the comments. We added the following sentences in the Results and Discussion.
(Results) The prehospital ROSC was higher than survival to discharge rate in 2015.
(Discussion) The prehospital ROSC was higher than survival to discharge rate in 2015. The survival to discharge rate was not increased than 2014, while the good neurological recovery rates and prehospital ROSC rates continuously increased. Increase in bystander CPR might contribute the continuous improvement in prehospital ROSC and good brain recovery.
Page 3 5. Line 8: "public CPR programs". The right wording is probably "community CPR programs" (Answer) We changed it.
6. Line 12 it says: However, it is unclear whether UTIS programs are associated with better outcomes or not. The reason for this to be unclear is that it has never been investigated. I suggest you use the term: However, it has not been documented whether UTIS…. 
